V - . Attorney Docket HAG 128 / / 

c*-, IN THE UNITED STATES PATENT AND TRADEMARK OFFICE ' 
In re Application of: 



Hiroshi TOMIYASU et al 

Serial No: 09/540,646 

Filed: March 31, 2000 

For: MAGNETIC RECORDING MEDIUM, 
AND THERMAL STABILITY 
MEASURING METHOD AND 
APPARATUS OF MAGNETIC 
RECORDING MEDIUM 

To: Assistant Commissioner 
for Patents 
Washington, D.C. 20231 



! hereby certify that this correspondence 

Examiner- is beir ' 8 deposited with the Unitecj states 
Postal Service as first class mail in an 

envelope addressed to: Assistant 

Commissioner for Patents, Washington, 



Art Unit: 



D.C. 2f)?31 nn *3u\l| \ \ j %QQQ 



Date. 



\\% [200o 



TRANSMITTAL OF CERTIFIED COPIES 



Dear Sir: 



We now enclose a certified copy of Japanese Patent Application No. 11-093905 
filed March 31, 1999, Japanese Patent Application No. 11-094386 filed March 31, 1999 
and Japanese Patent Application No. 1 1 -094391 filed March 31, 1999, on which we claim 
priority in the above referenced case. 



Respectfully submitted, 




Mar 
Registr 




rk Jy&Turphy [y^/^ 
listration No. 2^225 



COOK, ALEX, McFARRON, MANZO, 

CUMMINGS & MEHLER, LTD. 
200 West Adams Street 
Suite 2850 

Chicago, Illinois 60606 (312) 236-8500 



8 

ro g rn 
s «, o 



© © 6 ?A~^o>% 

joL242woq q ;£> B 4t ft Jr 

% J/ PATENT OFFICE 

^Tggogj^ JAPANESE GOVERNMENT 

lis is to certify that the annexed is a true copy of the following application as filed 
this Office. 

. m # n b 

ite of Application: 1 9 9 9^ 3^3 10 



jplication Number: 1 1 0 9 3 9 0 5 -if 




1 1 — 093S05 



[*&*] 

[&Tft] 



[£89?#] 



[ft*] 

[^mx«jgm] 
[ft*] 

[ftmxttjgm] 
[ft*] 

[«ttffi«A] 

[ft*Xte*#] 

[#a±] 

[ft*Xtt*^] 



itr Steer 
H0Y0577 

3J5310 

G11B 5/66 
H01F 10/16 

6 

2/>;ffiK-;i/&5|ctJB! 638552 U>*2 

#3 *-Y7nf-f^^ i/>^3K-;i/ Zf^4< 

IE 

*» « — Jns 

000113263 
100091362 



£ttH# 2000-3035556 



11 — 09390 5 



[^S!I##3 100090136 
m&m^l 100105256 

[^*ft£4ig##] 013675 

21, 000 R 

wmm i 

E® 1 
[$5#£] n*&» 1 

9003227 

[&f£^#}«#] 9721306 



2 



ffl§E# 2000-3035556 



4#^1 1 — 0 9 3 9 0 5- 



o 

[SNt®2] t&IB*«tt»tt, C #0. 0 1 a t %~0. 5 a t 

£*mn£tz> mim. 1 x » 2 ib«® tt&gEett#. 

[»*^4] BtffH^SttMttMn Tb^O, 5 a t %~ 5 a t % 

[SBJEtf>ifrm&M] 

[0 0 0 1] 
[0 0 0 2] 

^©S©^|a^#:i: Ittt, #9^-«#l§¥8 - 2 2 7 5 1 6#^#lCfS« 



ffi$E#2 000-303 5 5 56 



1 — 0 9 3 9 0 5" 



{CCo-Pt $k<D 2 M<DM%kM £18? W\ ^©2M©^'f4S©r^lCC r £Mo £^ 

MT-2Mic^#j-rs3i:{cj: y, (Dm&m&mmizh - & )vmmtfmi,^m 

[0 0 0 3] 

x% m^mmmizm* i>^Mfa<D®LmmmtL lt&, n^-zwrnit-tztm^iz 

. mm^^—lzhX. ffi.^-W<Dfrm*:'bZ<L. mffi*>€<D&W$:$:Vf^ 
[0 0 04] 

p w 5 o mx.tfmm am®, zmfc-rz m%,mmm& ^^-r^^n^^mt-t 

-So 

[0 0 0 5] 

izm&T* %*^mm*K m&m z #m lt^s iz * % % 



ffifl# 2000-3035556 



1 1-0 9 3 90 5" 



[0 0 0 6] 

[0 0 0 7] 
[0 0 0 8] 

, itef t St 1 L t 2 1£(±0 3 I, 4«, 5f^htsz:i:^T^6 
[0 0 0 9] 

WJc#«ttJg'*:»W'f, «tt/»©lsr<z><J>&< i:% l otc#«tt»S:38rt<&£ 

[0010] 

5 0 ~ 2 5 0 t > y X h n - A, $?£U<tt, 80 — 150 

o hn-A, L<ttio~50;*->^;* h n~Ai:-rsz.i:^iS^ 



3 



ffi!E$# 2000-3035556 



1 1-0 9 3 9 0 5' 



[0011] 
[0 0 12] 

^mgmcis^T. ifii»c o t p t ^ i^tts^t^s. coiipt 

ft#7 0 a t %&>±<D&&T*2bZ>Z.Z.i)mmT*&2>o £ £. Co£lPti:(Dj« 
C«4#lcMRBfc):fc^#. ;>fXM3XN^mi:, Pt (at% 

) /Co (at%) &0. 0 6Jt^_hO. 2jeAT«)^HT^S^^^35i^T*feSo 

[0 0 13] 

Co^P t^©^lCtt^lCf!im«^VN^ Cr, Ta. Ni, 

Si. B. O. N. Nb, Mn. Mo. Zn. W. Pb, Re. V. SmMZ 

„ i l JMffilWl0TOi:ltlt ^AH CoPtCr^, CoPtT 
a CoPtCrTa CoPtCrNi CoPtCrB <fe^ 

[0 0 14] 

i&ftJitty-f X©<g^©^^e>. CoPtCr^Ci^ Co. Pt. C 
r (Dftt. LV^^ilt*. Co:62~90at%. P t : 5~2 0 a t %. Cr 
: 5~18at %7?&5„ CoPtCrT a-^-^CD^-^. Co. P t , C 

r, TaC^^b^flil Co: 55~89at%. Pt : 5~20at% 
. Cr:5~25at%, Ta: l~7at 



4 



ffifE# 2 0 0 0- 3 0 



i 1 — 093905 



[0 0 15] 

&B s #/h3V*ifc#5&*3*lS. £©»•&, ^ttJg©*?i: l/V^iffljft©*5Hau 
«tt«#CoPtCrTa©»-&, UtitflfttttJI Co : 63~81at%, Pt : 5 ~12at% 

, Cr : 13~20at%, Ta : 1 ~5at %, jKfl^BHW&ttJS'eMU Co : 61~79at%, 
Pt : 5 ~12at%, Cr : 15~22at%, Ta : 1 ~5at %fct5ii:^* bV> 0 
[0016] 

^#M4>U s/n , PW^^sti^iit^lc, KI»»e>^4ftt=biRf_h-rs 0 in* 

TMnttCoMtCrM©#®lCffffiL, Cr^&JgJ:fcjfcR^*:Saft<Z>Co»©Crffi£S 

iRWfefrffiU Cotftlffl©«j3Ce94B2f^«S:<B«S-&«„ 3tilc<fc US/N 

n«. ioTitl&OltTCaRSraStcaSilD-rsr^JCJryPW, S/N ;£#©&## 

[0 0 17] 
[0 0 18] 

LTli. N i A 1 ^«:t±C«)i:tSB 2Sg^f lOW^, CrTi^, 



5 



mU# 2 0 0 0-3 



1 1 — 093905 



[0019] 

M o-&:&, CrV^i, CrW^MtSit^T^S. d © <fc -MC C r 
[0 0 2 0] 

, CoCr, CoCrNb, CoCrPt, CoCr P tTa^fW?>tl 
[0 0 2 1] 

[0 0 2 2] 



6 



ffi|E# 2 0 0 0-3 0 



#5p i 1—093905 



(mmm 1 ) 

, T«lM3. tf»^«4, a£l?BttJS5. #^ffi«6, I2M7, ^118, 
[0 0 2 3] 

SffiSliRma x = 3. 2 n m. R a = 0 . 3 n mlC^@Wlic5 tlT V^S D — 

K«2tt, n i Aimm mm i oo^>^hn-A) ^<b&£ 0 r 

©N i AlflttN i:50atl Al:50at %©5ffl^it^«^$ *lT^ 

So 

[0 0 2 4] 

T«iM3li, CrMoMI (JBW s 10 0*>^hD-A) T% W&M^ 
MtW&Z&mz-*Z>t=.MzmV*>ftT^Z> 0 3(i!)CrMo|Ilt Cr: 

90atl Mo : 1 0 a t % (Dffi.&.ifrVmf&Z ZlT \i*Z> 0 * Brf|2*£HJS4 
tt, CoCrfl (JRJ?: 50t>^hO-A) T% *gffi«tf>Ciffitf>I2lHl£& 
^^C-rsfc«)lC|g^e>^TV>S 0 lOCoCrtlS, Co : 65at% 

, Cr: 3 5 a t %T'HCPigSil©MtIt-fc5o 
[0 0 2 5] 

mi %.&m2m&M 5. 7te % ftlf^CI^T'^CoPtCrTa^ 

, Pt, Cr, Ta©^fiW<Z)t£n'fe5. f til 
Co:72. 5at%, P t : 8 a t %, Cr : 16at%, Ta : 3. 5at 
%T'^S. ^2^4£JSli. Co:71atl P t : 8 a t %. Cr:18at 
T a : 3 a t 
[0 0 2 6] 

_fci£(Z>SfS 1 Mm 2 iC&ftJg 5 , 7©fglC#&-t5#MgffiJl4 CrMnC 
(Jg^ : 3 0t>^ hO-A) T% -^©Sfij&Jtli, Cr:97. 95at 



miE# 2000-3035556 



4f *P 1 1 — 093905 

%, Mn : 2 . OOat%, C: 0. 05at %-e&3 0 
[0 0 2 7] 

[0 0 2 8] 



[0 0 2 9] 

>f * >£&JC J: o Tffc^aftfc L 'ft^T.mm. 1 <Z>=E^t® £3fit ^flflglc <t o Tit® 
( R m a x = 3 . 2 nm, R a = 0 . 3nm) iCLfea #C&C. ^<30^f vXS^ 1 

, S£H8e»5, #lt!6, »2«M£»7, il«fl8a, f2 

[0 0 3 0] 

^■rW **tf>«S;^ S/NJfc, PW5 0Z*<Dffi%:. &miJ&. 2 3 0 0O 
e £&*8F"eJLo. S/NJ£tt2 9. 5dB, PW5 0&2 2. 8 n s e c 
Tr&ofco -fB-^-M^tt, lOOkfci % 60r-^-0.080dB/decade , Ku-V/kT = 

90T?&ofc. 

[0 0 3 1] 

fcfc. ±m&mi3. S/NJt, PW5 0agT«^fC«!:'Jl£lfe. ^ 



ffilE# 2000-3035556 



#3* 11-093905 



faizmmzwrnis* mmunmm^nK^ vm*Mwtamm iokoe t-i^ 

1 Om/s e c h LTifeSgB^g^ 3 4 6 k f c 1 (1 >f 3 4 6 0 0 

Olf >y h©ife|fB#MD tC^^Sfa^S^m^SrM^bfe. ^'J7fl« 
HSC67.6MH zl% I^?:7 6. 3 MH z £ IT^^^ h ^AT^^-f If lC«fc 

Ktt, *S5i*/K*«tyOTK:-ftl-rtlh9y^«1.2 /0.9 /im, 1^*;F 
^^y^«tt0.27/0.15 /tmt^§ 0 
[0 0 3 2] 

PW5 0 (M£#£f§-5| ©«I^tt«C©J:^K:LTffofc. P 

ws om&moMR'w Fzmmi>t~mmmn&&mmm (guz i k) xmit 
u r^y k (o) cm-ts tr-^© 5 o%icfe^ 

£m£M£<Z>0I£PW5 0£b£ o 3 CD P W 5 0 l«|EliM?CD£:#>lC& 

, /J^W-*u*/Jn£ WS£&v^ cnju*. /NVi/x^^v^iifi-MiRJhiCci: »J#< 

&oTgUx£o iCD^^^^n:^- I/- h &jg< ~$Z> 0 ZLtl^fr^ PW5 0 
[0 0 3 3] 

«&W-*>KvIsb) ^Waiting Time^fCj: *J^«)feHf (fg&K}> ^f§) JC J: »J ffj* L 

[0 0 3 4] 
Waiting Timeffitt^cCDtiJCWJt-r*. 

m^mitmmm^iZ^^xmmcDUnmm (Waiting Time ) &Jlg7£^x.THr 
(t) fciRJJt-tS., *8mm lC-©ffiLfe^$:VSM (i»fB-if M^ffO *>*fY U 



2000-3035556 



1 1-0 9 3905 



So m=o iz&tt&mm mzzr ($/v*>x#^?j) h^its. 

[0 0 3 5] 

mz. +ftlZi<i£&iEm&*:&,nizWlJUls. ;|H&| , itHl£Waiting Timel5#ra 
WflnLfc&£?g#£Jfc£*J, 3S««lftMl(15)S:W3fe-rs. £ *>K:lE^#£imJC 
fflillU ;fM&#H2&15#MLfc&£^#&]fc£U, «S«tffcM2(15) fciH^-TS 
. i©t*f^&Mi(15)3^»e«ftMrK:^L<)&**TfMSS:»jB'r. ^£*lfc(Hi 
, Mi (15)) £7°n?b L/, Waiting Time 15 #©^M^fbffii8g&#£„ M=0 {Cfc 
ttSH ffi$:Hr(15)i:^g| , r<5o 
[0 0 3 6] 

^©^Sr^^F^ (Waiting Time) 15 #, 30#, 60#, 120 240 # 
, 480 #(=8 T*|g*JjgU &&WmmiZ&VZ>mMKr(15), Hr(30), Hr(60) 
, Hr(120) , Hr(240) Hr(480) ?:#5 G 3<Z>Hr(t) *mm<Dttm (In t) lC*fL 
T7°n^ -tZH, Hr(t) teitt^lftjCM^U ^©M^d Hr(t)/d (lnt) IZ <fc »J 

vlsb = kT/Hf 

ZlZlT'k tt***97>j£«(1.38 X10" 16 erg/k), T lM5£#©$$*fM^ (K)"e$> 

So 

) S:^itfevIsbli^fb^^(Z)ft/h^<Z)^^-^h *7?&S. 
[0 0 3 7] 

vKu/kT©ffWtC«, v £Ku£iR!J5£ Ku=(Hk • Isb)/2<Z> 
v -ku= v - Hk • Isb/2=vlsb • Hk/2=vlsb • Hco 
, 10" 9 sec ©M^^^T?#e>tlSHc (flH^Tj) -e&S. ^^Hk^fb^©S/h 



ffiliE# 2000-3035556 



#5p 11—093905 



[0 0 3 8] 

mm>giz£mc (urn*) <£T#jg6ta<z>Hc mmtj) t&£hco izmmw 

izWfetfT^&lt^CD'V. */*-Uy ?©5££^MUTHci:vIsbj^e>Hco £ff-^-T 

Hc/Hco = 1- { (kT/ vKu) In (fo • t) " 0.735 } 
[0 0 3 9] 

£fcJhi£©Hco=Hk/2©^5££A*l5 7^^{C^$nS 0 

Hc/Hco = 1- { (kT/vIsb • Hco) In (fo • t) * 0.735 } 
^IT'k IZb'WTjfem (1.38X10 -16 erg/k „ T &M5t$fc*f*&^> foteJgfirB^- 
(10 "9Hz), t teM^B^ (600sec) „ vlsbtifSttft^f-^f (emu)T*fc£„ 

Hco JK*#SE*I Hco &»H*«ffffl|t-r*rfcJCj:y, He 

5 0, Ku-V/kT liJi^OM^^lCfio'tM^f-So 

[0 0 4 0] 
(tt«#S 1 ) 

mWlOCrMnC*e>36sS#8tt*6SCrMo*I (C r : 9 4 a t % 
, Mo : 6at%) 1 ) ICLfcfiW*. HJfcM 1 £ EMBKUBKC^-r X * 

IftflS^ti, 2300Oe, S/NJfctt2 9. 5dB, PW50!i23. 8 
nsectfty, PW5 0 1imigM?)^!!)^fe. x9-l/-t* 
titmVXm^m^Ltco lOOkfci , 60TCT-0 

.095dB/decade , Ku-V/kT #80T?fcofc. ^dT% »»e»^»tt©/SfPtt, 4MB 
# <Z> ffi & * £ V ^3 £ £ <^ „ S / N it © ffi it * £ V % « £V >f X # /J\ $ V ^ © T* # * b 
V*. X. PW5 0 (BLim£«<Z>4MilffrtJ) *S v*«Jf#* L < , 1. 0 

n s e cgll^i:, mi. 3Gb/inch 2 i: VvfoftTV^. 

Sttt/hS V*«£!»»&¥Wtt#lRLL'rS©-e*T* LV*. ^flctttCttKu-V/kT ^85 



miEE# 2000-3035556 



1 1 — 093905 



[0 04 1] 
<2£I6«2~5, it««2~3) 

HJ6M1 <Z)C rMnC^f>&5#lttl6 0lJfl: 5>f>^X hn-A (HJg 
M2) , 1 O-tryVT. hn-A (Hi&M3) , 5 0^>nhD-A (^4 
), 10 0t>^XhD-A (M5) , 3t>^hD-A (Jfc««2) , 
l2 0*>jTxhD-A (Jt*«3) KiLfcJSitfMdu ggj&W l £ mm IzMm,? 4 
X*&f£«Lfc. rn?)©!^^^®^!*, S/NJt, PW5 0, 
^ (dB/decade ) , Ku-V/kT ft*, 02©^ 1 lZM\ff=.M i )~t:&>^>fc 0 
[0 0 4 2] 

H2®*l^&lfie>^J:^K:, CrMnC0#lfiI®iIit 5—100 
t>^XhD-AMA, S/Njfc, PW5O0^ffi, RTfm^ffim. Ku 
•V/kT ©li f ©J^3b> 6f t b V^ r h „ 
[0 0 4 3] 

Jt^M4-7) 

HJSM 1 0>C rMn 2 C Q Q5 (C r : 97.95 a t %, Mn : 2 atl C:0. 
05 a t %) ©#lttl6©K?:CrMii 05 C Q Q1 (C r : 99.49 atl M 
n : 0.5 at %, C : 0.01a t %) (Hig#j6) „ C r Mn 5 C Q Q1 (C r : 94 
.99 a t %, Mn : 5 a t %, C : 0.01a t %) (mMM 7 ) . C r Mn 2 C Q 
j (C r : 97.9a t %, Mn : 2 a t %. C : 0.1 a t %) (Hi£M8) , C r 
Mn 2 C Q 5 (C r : 97.5a t %. Mn : 2 a t %. C : 0.5 a t %) (MMM 
9) , Cr C Q 2 (C r : 99.8 a t %. C : 0.2 at %) (MMM 10). C r 
Mn 2 (Cr: 98a t Mn : 2 a t %) (Jti^#j4 ) , C rMn g C Q 55 ( 
C r : 97.45 a t %. M n : 2 a t %. C : 0.55 a t %) (Jt$t#| 5 ) , CrM 

n 0.4 C 0.01 ^ C r : 99 ' 59 a t Mn : °- 4 a t %, C : 0.01a t %) (it 
i«M6) , C r Mn 6 C Q Q1 (C r : 93.99 a t %, Mn : 6 a t %, C : 0.01 

at%) atmmi) \zht~um*. mmmitmmzm^jxvzifcmisfc 
. rne>0i^f>f^^©§iij> s/Nit. pw5on msom 2\zmif t=. 



aiIE# 2 0 0 0-3 0 



4f ¥ 1 1 — 093905 

[0 044] 

1~0. 5at% MnOMI^O. 5~5 a t%T*^S3i:^it t^Ii: 
[0 0 4 5] 

£i£ffifcb&^$gH"£, ftCDCr ©ftfclHCC r X (X:Mo, W, Ta, V, T 
i) '"&£&«V*T%>J:V^ 3<D*§£, X©^fi}i5~3 0at%i:tS o £fc 

[0 0 4 6] 

[01] 
[02] 
[03] 

mmm&z$itmM<Dffi^m&M<k<D!m j & & ^ t-^ & ^-r git* & s . 

[#-^©M] 

l-:#^*g«, 3-T*feJi, 4-tf>r^«, 5 

6 7-»28ffi|, 8-filfIJB, 9- 



1 3 



ftf£# 2000-3035556 



mm&i mm 
[bui 



1 1 — 093905 



9mmm 



X 



6 imnm 
5 igiaitJi 

•3TJfti 
2 ~>- Kff 



} 



1 *7XS«t 



£fJ!E# 2000-3035556 




1 1-093905 



[02] 



H 


LO 

o> 


o 


o 


LO 
00 


8 


§ 


dB/decade 


O 

? 


CO 

? 


CO 
00 

o 
O 
1 


o 


o 

8 

? 


Q 
O 

d 
1 


<i> 
o 

LO 
Q. 


CO 

csi 
CM 


CO 
CM 
CM 


CO 

CO 
CM 


CO 
CM 


CD 
CM 


CO 

CO 
CM 


m 

CO 


o 

CM 


00 
CO 
CM 


oi 

CM 


CM 

oi 

CM 


* 

CM 


<J> 
CM 


O 

as 


o 

LO 
CO 
CM 


O 
LO 
CM 
CM 


o 

LO 
CM 
CM 


o 

CM 

cvi 


O 
LO 
LO 
CM 


1m 


s 

jag* 


LO 


O 


O 
LO 


o 
o 


CO 


O 
CM 




CM 

m 
m 


CO 

m 

■IKK 


u 


LO 

m 

ftK 


CM 

m 
m 

M 


CO 



2 



aj$E# 200 0-3035556 



i 1 — 093905 



[03] 



X 


CM 
o> 


o 


CO 
00 


o 


00 
00 


o 
ao 


S3 


00 


CO 
CO 


dB/decade 


? 


? 


CM 

8 
? 


s 

o 

? 


11/ 

s 
? 


8 
? 


rvl 

I 


8 

o 


d 
i 


PW50(nsec) 


GO 

CM 

CM 


CO 
CO 
CM 


q 

CO 
CM 


in 

CM 
CM 


CM 

si 


(D 

CO 
CM 


in 

CM 
CM 


00 
CM 
CM 


CO 
CM 


m 
Z 

CO 


q 

CM 


m 
oi 

CM 


CO 

o> 

CM 


CO 
• 

CM 


CM 


^ 
00 
CM 


CO 

oi 

CM 


q 

CM 


oi 

CM 


'S 
O 




















o 

CO 
CM 


CM 


s 

CM 


O 

m 

CM 


o 

CO 
CM 


O 
CM 


O 

o> 

CM 


CM 


o 
to 

CO 
CM 


SB 

1 


CrMn0.5C0.01 


O 

§ 

c 

5 

i. 

O 


§ 

CM 

c 
2 


IO 

8 

CM 

c 

s 
o 


CM 

d 


CM 

C 

w. 
O 


in 
in 

O 
O 

CM 

C 

2 
O 


O 

d 
o 

d 
c 

o 


o 
d 
o 

CO 

c 

1 

u 




<D 


m 


CO 

i 


m 


o 

i 




m 


CO 


f-- 



3 



ajftE4# 2000-3035556 



#3* 11 — 093905 



mm 

^^S£«1JUC, S/-KS2, T«I3, ^14, Ilift 

15, kittle, mzmmn, &mm8. mmrnv ^iwii, #NKf£jv 

01 



l 



miE# 2 0 0 0-3 



4# ¥ 11—093905 



(0 0 0 1 1 3 2 6 3) 
1. 1 9 9 0^ 8H160 



i 



2000-3035556 



